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THE  UNKNOWN  HERO  IN  THE  FAMILY  OF  GUIDED  MISSILES 

Jiao  Guoli 

On  June  9,  1982,  in  the  sky  of  Bekka  Valley  in  Lebanon  where 
engines  roared,  shells  flew  everywhere,  smoke  bellowed,  a  fierce  dog 
fight  was  in  the  process.  In  less  than  a  minute,  a  Syrian  plane 
tumbled  from  t-he  sky  trailed  by  heavy  smoke.  Shortly  after,  another 
Syrian  plane  exploded  in  mid-air.  After  the  fighting  ended,  the 
Syrian  Air  Force  found  out  that  they  had  lost  two  dozen  or  so  planes 
in  this  air  battle.  Especially  surprising  was  the  fact  that  these 
downed  planes  were  all  hit  by  "Sidewinder"  air-to-air  guided  missiles. 
Obviously,  launching  interception  guided  missiles  has  become  the 
primary  tactic  in  air  battles. 

However,  how  to  properly  use  an  air-to-air  guided  missile  is  not 
an  easy  matter.  The  pilot  must  master  "interception  timing",  "launch 
timing",  "guided  missile  release",  etc.  procedures.  An  air-to-air 
guided  missile  costs  tens  of  thousands  of  dollars.  It  is  impossible 
to  use  real  missiles  during  normal  training.  Then  how  can  a  pilot  be 
trained  to  use  guided  missiles  properly? 


With  this  question  in  mind,  I  came  to  the  weaponry  training  and 
research  group  of  a  certain  aeronautical  academy.  Instructor  Du 
greeted  me  warmly  and  invited  me  to  have  a  seat  after  learning  the 
purpose  of  my  visit. 

"Instructor  Du,  soldiers  in  the  ranks  wrote  to  our  editor's 
department  and  asked.  "There  are  blank  shells  for  rifles;  are  there 
training  air-to-air  guided  missiles  loaded  on  an  airplane?  Do  pilots 
fire  real  missiles  in  training?  Could  you  comment  on  this  question?" 

I  opened  with  this  question  right  after  I  sat  down. 

"This  is  an  interesting  question."  Instructor  Du  smiled, 

"There  are  of  course  training  air-to-air  guided  missiles,  and  they  are 
an  indispensible  member  in  the  family  of  guided  missiles.  Normally, 
training  missiles  are  used  to  train  pilots.  The  training  missiles 
are  very  convenient  to  use  and  are  rather  effective." 

"There  is  a  kind  of  blank  shell  for  a  rifle  which,  when  loaded 
and  fired,  produces  neither  noise  nor  bullet.  Is  the  training  guided 
missile  this  way,  too?"  I  asked  again. 


"Training  guided  missiles  are  not  at  all  like  those  for  rifles. 

To  launch  a  training  missile  is  exactly  like  launching  a  real  missile, 
and  the  pilot  cannot  tell  any  difference  from  launching  a  real  mis¬ 
sile.  The  training  guided  missile  can  accurately  record  the  pilot's 
maneuver  sequences  during  launching  in  order  to  evaluate  whether  the 
pilot's  launching  maneuvers  are  correct.  The  trainig  missile  is  like 
a  true  recorder.  It's  fascinating!"  Instructor  Du  said  appraisingly. 
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I  really  wanted  to  see  what  a  training  missile  looked  like, 


"Instructor  Du,  may  I  take  a  look  at  a  training  missile?" 

"Well,  certainly."  Instructor  D.u  took  me  to  the  aeronautical 
weaponry  laboratory  where  there  were  various  cannons,  bombs  and 
rockets . 

"This  is  a  training  air-to-air  guided  missile  and  that  is  a  real 
missile.  In  order  to  easily  distinguish  them,  we  painted  the  outside 
of  the  training  missile  with  a  layer  of  white  coating."  Honestly, 
if  the  Instructor  had  not  pointed  it  out,  I  would  have  thought  these 
two  missiles  were  identical.  I  hurriedly  drew  a  profile  of  it. 
Instructor  Du  marked  the  location  of  five  cells  on  my  drawing  and  told 
me  that  the  first  cell  was  the  guidance  tip,  the  second  cell  contained 
a  stable  voltage  power  source  and  an  electric  clock,  the  third  cell 
contained  an  audio  signal  amplifier  and  automatic  recorder,  the  fourth 
cell  was  the  simulated  detonator  and  the  fifth  cell  was  the  simulated 
motor . 


Fig.  1.  In  flight  armed  with  a  missile. 

"Is  there  any  difference  between  the  cells  of  a  training  missile 
and  those  of  a  real  missile?" 
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Fig.  2.  Training  guided  missile 

Key:  (1)  First  cell;  (2)  Second  cell;  (3)  Third  cell;  (4)  Fourth  ceii; 

( 5 )  Fifth  cell . 


"There  is  very  large  difference.  Since  the  training  missile  is 
not  actually  launched,  the  infra-red  detonator  and  motor  are  substi¬ 
tuted  with  simulation  components.  The  rudder  module  in  the  second 
cell  is  replaced  with  a  stable  voltage  power  source  and  electric  clock. 
The  combat  section  in  the  third  cell  is  replaced  with  an  audio  signal 
amplifier  and ‘automatic  recorder.  Only  the  guided  missile  warhead  is 
the  same  as  that  of  a  real  missile",  Instructor  Du  explained  to  me 
patiently . 
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Instructor  Du  also  told  me  that  the  warhead  is  like  the  "eye"  of 
the  guided  missile,  and  it  is  composed  of  the  target  finder  and  certain 
electronic  components.  The  target  finder  is  used  to  receive  the  infra¬ 
red  signals  irradiated  from  the  enemy  plane,  then,  through  the  elec¬ 
tronic  components,  the  signals  are  transformed  into  electric  pulse 
signals . 
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"The  electric  pulse  signals  are  transmitted  to  the  second  cell, 
right?"  I  ventured. 
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"Yes.  In  a  real  missile,  these  electric  pulse  signals  are  fed 
into  the  rudder  module  to  control  flight  direction  of  the  guided 
missile.  In  the  training  missile,  the  electric  pulse  signals  are 
transmitted  to  the  electric  clock  in  -the  second  cell  and  the  amplifier 
and  automatic  recorder  in  the  third  cell." 


Fig.  3.  Schematic  diagram  of  the  relationship  between  each  cell  of  a 
training  missile. 

Key:  (1)  guidance  tip;  (2)  voltage  stabilizer;  (3)  electric  clock; 
(4)  audio  amplifier;  (5)  launch;  (6)  delay;  (7)  automatic  recorder; 
(8)  First  cell;  (9)  Second  cell;  (10)  Third  cell. 


"Instructor  Du,  would  you  let  me  launch  a  training  missile?" 

I  would  like  to  try,  but  I  was  really  afraid  to  put  Instructor  Du  on 
the  spot. 


"Sure."  I  did  not  expect  such  a  straightforward  answer  from 
Instructor  Du.  "You  are  working  to  popularize  weaponry  knowledge,  and 
we  should  support  this  effort." 


With  curiosity,  I  climbed  into  the  cockpit  of  an  airplane. 

In  fact,  this  airplane  was  not  a  real  airplane  either.  It  was  just 
a  simulation  device  of  an  airplane  cockpit.  Very  soon  I  spotted  an 


"enemy  plane",  and  immediately  I  used  the  light  circle  on  the  target 
sight  to  tightly  lock  on  the  target.  Then  I  heard  a  "Wa,  wa ,  wa" 
noise  coming  from  my  earphone.  Instructor  Du  had  hold  me  that  this 
noise  was  the  audio  signal  transmitte'd  by  the  guidance  tip  indicating 
the  interception  of  the  target.  I  pressed  the  launch  button  immedi¬ 
ately,  the  guided  missile  was  "released"  from  the  airplane  and  sped 
toward  its  target.  I  "piloted"  the  airplane  out  of  the  attack 
maneuver . 

"Instructor  Du,  were  my  control  maneuvers  correct?"  It  was 
really  hard  to  believe  that  even  I  could  launch  an  air-to-air  guided 
missile. 

"The  proceedings  of  your  launching  of  the  guided  missile  are 
recorded  on  the  recoding  sheet."  As  he  talked,  he  pulled  a  recording 
sheet  from  the  recorder  of  the  training  missile.  On  the  sheet  were 
four  curves  designating  time,  launch,  release  and  interception. 

"When  evaluating  launch  results,  these  four  curves  should  be  analyzed 
jointly.  When  the  release  curve  goes  up,  it  indicates  that  the  guided 
missile  is  in  a  condition  where  it  can  be  released  any  time.  When  the 
curve  goes  down,  it  indicates  the  beginning  of  releasing  the  guided 
missile.  The  curve  returns  to  the  original  level  after  the  guided 
missile  is  released.  Similarly,  when  the  interception  curve  goes  up, 
it  indicates  that  the  guided  missile  has  intercepted  the  target. 

After  the  guided  missile  is  launched,  the  curve  goes  down  and  returns 
to  its  original  level.  When  the  launch  button  is  pressed,  the  launch 
curve  goes  up.  When  the  button  is  released,  the  launch  curve  goes 
down  to  its  original  level."  He  looked  at  the  curves  and  said:  "Your 
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launch  maneuvers  were  not  quite  correct.  You  see,  the  launch  curve  did 
not  reach  the  required  position  indicating  that  you  launched  too  early." 
He  then  consoled  me:  "Nonetheless,  it  is  quite  remarkable  to  reach 
such  a  level  for  a  person  like  you  wh.o  is  launching  a  guided  missile  for 
the  first  time." 


Fig.  4.  Proceeding  record  of  guided  missile  launch 

Key :  ( 1 )  Time;  ( 2 )  Release ;  ( 3 )  Interception;  ( 4 )  Launch;  ( 5 )  Press 

button;  (6)  Missile  release  time;  (7)  Release  button. 
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Fig.  5.  Automatic  recorder 

Key:  (1)  Time;  (2)  Release;  (3)  Interception;  (4)  Launch ;  (5)  Recording 

sheet;  (6)  Driver  Roller;  (7)  Motor;  (8)  Driver  roller;  (9)  Sliding 
needle;  (10)  electric  magnet. 


Actually,  I  would  still  be  very  happy  even  if  Instructor  Du  had 
not  consoled  me,  since  I  had  walked  away  with  first  hand  information. 
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